Repositioning of antibiotic levofloxacin as a mitochondrial biogenesis inhibitor to target breast cancer.
Targeting mitochondrial biogenesis has become a potential therapeutic strategy in cancer due to their unique metabolic dependencies. In this study, we show that levofloxacin, a FDA-approved antibiotic, is an attractive candidate for breast cancer treatment. This is achieved by the inhibition of proliferation and induction of apoptosis in a panel of breast cancer cell lines while sparing normal breast cells. It also acts synergistically with conventional chemo drug in two independent in vivo breast xenograft mouse models. Importantly, levofloxacin inhibits mitochondrial biogenesis as shown by the decreased level of mitochondrial respiration, membrane potential and ATP. In addition, the anti-proliferative and pro-apoptotic effects of levofloxacin are reversed by acetyl-L-Carnitine (ALCAR, a mitochondrial fuel), confirming that levofloxacin's action in breast cancer cells is through inhibition of mitochondrial biogenesis. A consequence of mitochondrial biogenesis inhibition by levofloxacin in breast cancer cells is the deactivation of PI3K/Akt/mTOR and MAPK/ERK pathways. We further demonstrate that breast cancer cells have increased mitochondrial biogenesis than normal breast cells, and this explains their different sensitivity to levofloxacin. Our work suggest that levofloxacin is a useful addition to breast cancer treatment. Our work also establish the essential role of mitochondrial biogenesis on the activation of PI3K/Akt/mTOR and MAPK/ERK pathways in breast cancer cells.